Individuals on probation and parole are disproportionately at high risk for HIV infection and experience significant barriers to accessing health care. This study was a two-group randomized controlled trial conducted at a community corrections office and was designed to link HIV positive probationers/parolees to HIV treatment in the community. HIV positive participants were assigned to one of the two treatment conditions: (1) Project Bridge (PB), an intensive case-management intervention; or (2) treatment as usual (TAU), involving standard referral to treatment. We hypothesized that PB would be more effective than TAU in terms of initiating individuals in community HIV treatment. We found no difference in rates of, or time to, treatment initiation when comparing the PB to TAU (all ns > 0.05). Additionally, there was no statistically significant difference between HIV medication regiment initiation by treatment condition (p > 0.05). Despite limitations, we found that probationers and parolees were willing to be screened and linked to treatment.
Introduction
Nearly 4.7 million adults were under criminal justice supervision in the community in 2014, of which 82 percent were on probation [1] . Although the overall rate of individuals under correctional supervision has declined since 2007, probationers and parolees still represent the largest group within the total correctional population, and the number of parolees has actually grown slightly since 2007 [1] . There is a wealth of evidence that criminal justice populations in the community are at disproportionately high risk for HIV infection [2, 3] and experience substantial barriers to accessing health care [4, 5] .
The time immediately following incarceration, when individuals are likely to be engaged in community supervision, represents a high risk period. Probationers and parolees report engaging in risky sexual behaviors during this time, including unprotected sex, transactional sex, and sex with multiple partners [2-4, 6, 7] . In a study examining dissolution of primary intimate relationships during incarceration, Khan et al. [8] found that ending a primary relationship while incarcerated was associated with almost three times the prevalence of having two or more new partners within 4 weeks of release. Intravenous drug use is also a prevalent HIV risk factor amongst the community corrections population [2] [3] [4] 9] .
Following release, probationers and parolees are tasked with immediately establishing basic necessities such as housing, employment, social supports, insurance, medical care as well as compliance with any community corrections requirements. In a qualitative study assessing former inmate post-release behaviors, participants acknowledged the challenge of community reentry and reported engaging in drug use and sex for drugs, money, or transportation as a means of coping [10] .
Community reentry challenges also pose a health risk for HIV positive probationers and parolees who fail to engage in HIV treatment following release. Studies examining health outcomes for inmates receiving HIV treatment suggest an (not the) ability to achieve high rates of viral suppression during incarceration, but those health gains are not sustained post-release [11] [12] [13] [14] .
Failure to enroll with an HIV clinic within 30 days of release [15] and to fill antiretroviral therapy (ART) prescriptions before medication interruption occurs [11, 12] are major treatment retention challenges, and are linked to poor clinical outcomes. Individuals with intermittent access to ART experience similar health outcomes as those without access to the medication and HIV positive individuals who never initiate ART therapy, including diminished CD4 cell counts [16] . Recent research demonstrates that engagement in pre-release activities including discharge planning [15, 17, 18] , disease management and HIV education, as well as completing a needs assessment, are associated with retention in HIV treatment following release [17] . However, access to such services pre-release is not guaranteed and additional community-based supports are needed to link the HIV-positive probation population, who do not experience a long-term jail or prison incarceration, with treatment.
Studies involving case management with HIV populations to date have shown mixed results. Previous studies examining successful facilitators to community HIV treatment for criminal justice populations have emphasized the use of enhanced case management [19, 20] and patient navigation services [21] . However, these studies have focused on providing linkage to care for individuals making an immediate transition from incarceration to the community. Within the general population, research demonstrates a higher efficacy for case management in linking individuals to HIV treatment versus passive referral [22] [23] [24] . Furthermore, these studies are largely focused on individuals who were recently diagnosed as being HIV-positive.
Thus, the current study sought to identify an effective linkage to care intervention that would facilitate the initiation of HIV treatment services and ART medication for HIV-positive probationers and parolees already in the community. Using a randomized controlled trial design, we examined the feasibility of linking individuals who identified as HIV-positive at community corrections, either by testing positive for HIV or by self-reporting their positive status, to community-based medical services (see Gordon et al. [25] for further study details). The experimental intervention utilized the Project Bridge (PB) team-based model, which was originally designed to assist HIV-positive prisoners transitioning back into the community by providing intensive case management, medical, and social support to HIV infected individuals after their release from prison (see below for further description on PB). This model was applied to the community corrections population for the current study. The larger goals of this study were: (1) to determine if PB can be effectively utilized by individuals with HIV who are recruited through community corrections; and (2) to determine the impact of PB versus treatment as usual (TAU) on initiation of HIV treatment.
Methods

Participants
Participants were recruited between April 2011 and May 2015 from the Central Intake Unit of the Baltimore, Maryland Probation/Parole Offices. To be eligible for entry into the intervention study, participants had to be a male or female adult on probation or parole in Baltimore City, with plans to reside in Baltimore City for the duration of the study, and be HIV positive. Furthermore, these individuals needed to be out of care, or disengaging with current treatment due to low or no satisfaction with their current provider, as demonstrated by not attending treatment within the past 30 days. Individuals who did not meet these criteria or were unable to provide informed consent were excluded.
HIV positive individuals were identified either via selfreport, with a confirmatory rapid oral swab HIV test, or via participation in a randomized HIV testing study assessing the willingness of probationers and parolees to be tested for HIV in community corrections or a local clinic. Individuals participating in the randomized testing study agreed to be tested for HIV using a rapid oral swab test and were randomly assigned to receive the HIV test immediately on-site in a private office within the community corrections unit or at a Baltimore City walk-in clinic (see Gordon et al. [25, 26] for further study description). Participants tested on-site at community corrections with reactive test results, who were not previously aware of his/her HIV status were immediately referred to a community health center in Baltimore City for confirmatory testing. Additionally, participants randomized for primary testing at the local clinic with reactive test results were immediately administered a confirmatory test. All newly diagnosed HIV positive participants were subsequently contacted regarding their willingness to engage in the PB model. Participants with reactive test results who admitted to being aware of his/her status only after completing primary testing were also offered enrollment in the intervention study.
As shown in the consort diagram (see Fig. 1 ), of the 240 probationers and parolees who self-reported being HIV positive and were initially screened, 140 (58%) were excluded after screening. Of those 140, 132 did not meet inclusion criteria as they were actively in HIV treatment and satisfied with their current provider and 8 refused to provide consent to participate. The remaining 100 individuals were consented and randomized.
Study Design
This study was a two-group randomized controlled trial. Participants were assigned, within gender, to one of the two treatment conditions. A random permutation procedure was used to ensure that participants had an equal chance of being assigned to either PB or TAU. For each block of four participants, two were assigned at random to the condition receiving PB, and two to the condition receiving TAU. Blocks of four participants rather than blocks of two participants were used in order to thwart any attempt by an interested observer, such as a clinic staff member, to deduce the random assignment procedure. Immediately following random assignment, the research assistant reiterated the treatment condition requirements, which were initially described in the informed consent process. Assessments were conducted at baseline and 3 months post-randomization (only 3-month outcomes are reported).
Human Subjects
The study was approved by the Institute's Institutional Review Board (IRB) and the Maryland Department of Public Safety and Correctional Services (DPSCS) research committee. The study investigators obtained a Federal Certificate of Confidentiality in order to protect participants from being subpoenaed for the purposes of releasing sensitive information. The study was prospectively registered at ClinicalTrials.gov.
Intervention
Participants were randomly assigned, within gender, to receive either the PB or the TAU model of care for 12 months. The TAU model represented the standard referral to treatment, providing participants with a list of HIV treatment providers in Baltimore City where they would receive the standard level of care (i.e., not a PB intervention model).
Participants were informed that they would be contacted for follow-up visits at 3, 6, and 12 months following randomization. Any participants randomized to TAU who did not initiate and/or engage in treatment by the six-month follow-up were offered a "rescue" opportunity to cross-over to the PB intervention group. Participants were deemed to have failed to initiate in treatment if by month six they had not scheduled or attended a medical or counseling appointment with a provider or at a clinic that included having their viral load measured at least once, and did not plan to visit a provider or clinic. Participants crossing over to the PB model of care were eligible to receive intervention services for 12 months.
Project Bridge
PB is a team-based model of care providing intensive case management for individuals with HIV as they transition back into the community from incarceration. The primary goal of PB is to increase continuity of medical care through social stabilization. The PB intervention initiated as a Ryan White Comprehensive AIDS Resources Emergency Act-funded Special Project of National Significance (SPNS) research and demonstration program to provide 12-months of intensive case management, medical, and social support to HIV infected individuals after their release from prison or jail in Rhode Island [20, 27] . Despite completion of SPNS funding in 2002, the Rhode Island Department of Health and Ryan White Part B funds have continued to support the PB model with HIV positive prisoners transitioning back into the community. The current study aimed to apply this model to the HIV positive community corrections population in Baltimore, Maryland. Study participants receiving the PB model in the experimental arm received 12 months of services coordinated by case management teams comprised of a Master's level social worker serving as the case manager, as well as a social work assistant acting as an outreach worker. PB case management teams assisted participants with many of their social and practical needs, with an emphasis on facilitating participation in HIV medical care. Participants also received support to engage in addiction and mental health treatment, other support services, and entitlement. Case managers conducted an initial psycho-social assessment with each participant to better understand the participant's unique history and needs, which was then used to develop an individualized service plan. The service plan initially addressed immediate concerns including medications, medical coverage, shelter/housing, medical care, substance use treatment, mental health treatment, income and social benefits, and legal obligations.
Throughout the intervention, case managers were responsible for overall case planning, and conducting case reviews and facilitating case conferences for all decisions requiring clinical judgement. Case managers were also available to attend all medical exams, as requested by the participant, to confer with the doctor, assist in communication, and addressing adherence concerns. Participants were requested to attend weekly sessions with the case manager for the first 3 months of the intervention. Participants could also attend additional meetings with the outreach worker. This care management team member was responsible for assisting participants with appointment registration, negotiating aspects of the healthcare visit, accompanying participants to appointments as requested, supporting attendance and participation in 12-Step Programs, seeking out drug-free social and recreational opportunities, and teaching participants how to utilize social service resources. Additionally, all participants receiving the PB intervention were eligible to receive bus tokens to facilitate access to their health care and support services appointments. Participants randomized to TAU were free to enter any community health clinic.
Assessments
All participants received the same assessments at baseline covering core domains across Seek, Test, Treat, and Retain Criminal Justice grants that focused on the following (see 
Outcome Measures
The primary short-term outcome measure examined during the 3-month post randomization period was participant initiation in community HIV treatment (yes vs. no). A secondary outcome measure of initiation in an HIV medication regiment (yes vs. no) was assessed for participants who were prescribed HIV medication in their community HIV treatment setting.
Hypotheses
We hypothesized that PB would be more effective than TAU in terms of initiating HIV positive probationers and parolees into community-based HIV treatment. A second hypothesis suggested that participants randomized to PB would be more likely to initiate an HIV medication regiment than those in TAU, if prescribed medications in that treatment condition.
Statistical Analysis
The 100 participants (PB, n = 50, TAU, n = 50) were compared by treatment condition with regard to each outcome variable listed above using logistic regression analysis for the binary outcome measures [28] . The explanatory variable in the model was treatment condition (PB vs. TAU), and gender was included as a predictor variable in view of the need to examine differences in responsiveness to treatment by men and women.
Cox regression survival curves were used to assess whether the time until first medical care visit, representing initiation in treatment, differed between the two study conditions. The Cox regression for survival analysis method was employed based on the assumption of independence in the time to treatment initiation between participants, and a multiplicative relationship between predictor variables and treatment initiation. The researchers also assumed a constant hazard ratio over the three-month period, suggesting that the effect of the treatment condition was constant during the follow-up time.
Results
Participant Characteristics
Baseline demographic information is presented in Table 1 . In general, participants in both the control and intervention group had similar demographic characteristics. The average age of participants in the total sample was 46 years (SD = 7.6), 78% self-identified as male and 93% identified as Black or African American, with only 3% identifying as Hispanic or Latino. More than half of all study participants were high school graduates or were general educational development equivalent (64%), while one-third (34%) indicated having not completed high school. Additionally, 94% of the study sample was unemployed. Thirty-four percent reported having no health insurance and 39% considered themselves homeless. The majority of the community corrections population sampled (70%) were on probation, 25% were on parole and 5% reported supervision from both probation and parole.
On average, participants reported living with HIV for approximately 14 years when they entered the study, and 52% reported having Hepatitis C. History of substance use was prevalent with 75% of the sample reporting some lifetime heroin use, and nearly half (54%) reporting lifetime cocaine use and injection drug use (51%). On average, participants had engaged in three drug treatment programs in their lifetime, and equal percentages of the sample had reported receiving methadone (30%) and buprenorphine (30%) medication addiction treatment in their lifetime. In the 90 days preceding randomization, the total sample had a mean of 19 days (SD = 31.4) of self-reported drug use, during which time nearly 6 days included heroin use. The sample mean also averaged 4.8 (17.3) heterosexual vaginal sex encounters and 1.2 (5.9) anal sex encounters without a condom during this time period. The mean age for onset of criminal activity in the study sample was approximately 15 years (5.4). Additionally, the study sample reported an mean average of 4.2 days (16.9) of crime and 18.1 incarceration days (30.7) during the 90 days prior to randomization.
At the three-month follow-up visit, most participants had established insurance with 85% of the PB and 92% of the TAU group reporting current coverage (3-month data not shown). PB participants reported average of 3.0 (13.5) crime days, which was significantly less than the TAU group average of 7.2 days (21.5); p = 0.027. PB participants also reported significantly less drug use in the follow-up period with an average 8.9 days (21.5) of illicit substance use compared to the TAU groups average of 19.4 days (29.6); p = 0.002. However, both groups reported initiating in substance use treatment at equal rates (54%) and there was not a significant difference in uptake of medication-assisted treatment (MAT) between the groups (PB = 65%; TAU = 78%).
Outcomes
There was no statistically significant difference in participant initiation in community HIV treatment by treatment condition (Χ 2 (1) = 0.079, p = 0.778). Of the 99 participants who were interviewed at 3 month follow-up, 69% entered HIV treatment (PB, men = 26/38, women = 7/11 vs. TAU, men = 28/39, women = 7/11, X 2 (1) = 0.333, p = 0.564). No statistically significant difference was identified between PB and TAU regarding the number of days from randomization to treatment initiation. The survival curve demonstrates that PB participants had an average of 27.2 days (31.4) between randomization and treatment initiation, compared to 26.1 days (30.6) for TAU participants (X 2 (1) = 0.024; p = 0.877). The primary reasons for failure to enter HIV treatment were as follows: missed appointment (n = 10), too many issues to deal with in their life (n = 10), work conflict (n = 3), no insurance (n = 3), scared of taking medication (n = 1), medication left over from prison (n = 1), not accepting that they are HIV positive (n = 1), and no reason (n = 2).
There was no statistically significant difference in terms of those who were prescribed HIV medication and those who actually initiated an HIV medication regiment (X 2 (1) = 1.55, p = 0.166). Of the 68 participants who entered HIV treatment, 50 (74%) began HIV medication (PB = 22/33; 67%) versus TAU = 28/35; 80%). Moreover, it should be noted that of the 100 randomized participants, three were newly identified with HIV, having tested positive during the initial rapid HIV testing process at the parole .7) 2.9 (3.0) 2.9 (2.8) methadone (ever), n (%)
12 (24) 16 (32) 29 (29) buprenorphine (ever), n (%)
17 (34) 13 (26) 30 ( and probation setting (see Gordon et al. [25] ). All three of the newly diagnosed participants were successfully linked to HIV treatment within the first 3 months (two received TAU and one received PB).
Discussion
The majority of HIV positive parolees and probationers identified at a community supervision office in this randomized controlled trial were successfully linked to HIV treatment. We found no difference in rates of, or time to HIV treatment initiation when comparing the PB intensive case management strategy to the TAU passive referral. Additionally, there were no statistically significant differences between HIV medication regiment initiation by treatment condition. Thus the study results provide evidence that it is feasible to identify and link HIV-positive individuals in the community corrections population, who are not currently in treatment, to medical services in the community. The present study also demonstrates that a less intensive level of services may be sufficient to initiate treatment abstaining parolees and probationers who are aware of their HIV status into medical care. Both study conditions demonstrated high rates of HIV treatment initiation, with 69% of the sample initiating treatment within 3 months of randomization. This was surprising given our hypothesis that the PB intervention would provide a more supportive and thus immediate linkage to HIV treatment compared to TAU. One possible explanation as to why there were no differences between the comparison groups is that most of the study participants had been living with HIV for a long time and case management services merely provided an opportunity to supplement what they already knew with regard to re-initiating care. Previous studies examining successful facilitators to community HIV treatment for criminal justice populations have emphasized the use of similar enhanced case management [19, 20] and patient navigation services [21] . However, these studies have focused on providing linkage to care for individuals making an immediate transition from incarceration to the community. Participants in the present study were already living in the community when PB services were offered, so the facilitators to their engagement may differ from individuals with pre-release status. Thus it is possible that the critical facilitating intervention to initiate treatment for HIV positive parolees and probationers in this study was not providing intensive case management, but simply identifying and referring them to community-based HIV treatment.
The present study contributes to the literature that seeks to understand optimal strategies for engaging the community-based criminal justice population in HIV treatment.
Our study revealed a community-dwelling population of individuals aware of their HIV positive status, but not currently seeking any medical treatment. Given the high and comparable rates of initiative in both treatment conditions, it is unclear which aspects of the PB intensive case management, rather than the program taken as a whole, may facilitate treatment and/or medication regiment initiation for this population. One common element between PB and TAU services reported by participants was the receipt of regular appointment reminders and outreach calls, which may be sufficient for individuals with longer-term awareness of their HIV status than individuals who are newly diagnosed.
Previous research evidencing the effectiveness of case management on HIV treatment initiation has largely focused on linking a newly diagnosed population to treatment [24] [25] [26] . The present study only included three participants with recent HIV diagnoses. On average, our study participants lived 13.9 years [PB: 14.3 years (7.8); TAU: 13.5 years (8.
3)] with their diagnosis prior to study involvement. The current study's participants were not selected based on them undergoing a significant life event such as new diagnosis or incarceration release. Thus, it may be that intensive case management services were not necessary to stimulate the same linkage to care as needed by populations in the midst of major change. The measured impact of PB case management services may change as future analyses examine the effect of such services on sustained engagement in care and medication adherence 6 and 12 months post initiation.
Previous research examining the impact of intensive postrelease motivational case management services found their intervention to be no more effective than comprehensive prerelease discharge planning in achieving linkage to community HIV care services [18] . As Wohl et al. [18] speculated, it may be that once a basic threshold for service initiation is met, more resource intensive efforts add little to health outcomes. Establishing insurance coverage may be one component of that basic threshold. Despite low overall rates of insurance at baseline, nearly all the PB and TAU participants were insured by the three-month follow-up. Thus it may be that having administrative support from either PB or any TAU provider to aid in establishing this basic access requirement was sufficient to complete the qualifying viral load testing medical appointment and medication initiation. In a study of HIV-positive individuals in the criminal justice system, Chen et al. [29] found health insurance to be the most significant enabling factor associated with individuals engaging in HIV care.
Participants in this study also initiated ART medication regiments at a high rate across both treatment conditions. Of the 68 individuals who initiated treatment, 74% initiated an ART medication regiment. ART medication initiation and persistence within the community dwelling criminal justice involved population is generally low [11, 12, 30, 31] . Prior research examining uptake of ART demonstrate significant associations between alcohol and illicit substance use and decreased initiation and adherence to medication [29, 30, [32] [33] [34] . In a qualitative study of recently released prisoners' HIV treatment adherence, Haley et al. [30] found that substance use relapse was a major indicator for treatment delay and prolonged periods of ART nonadherence.
In the present study, the PB group reported significantly fewer days of substance use than the comparison group. The PB intake assessment inquires about patient's substance use behavior and its affect on other aspects of daily life, and with case management services may have influenced PB participants' decision to reduce substance use. However, it is unknown what specific substance use reduction services were offered to those in TAU. Both treatment groups initiated drug treatment programs, including MAT services, at similar rates. It is possible that initiation in substance use treatment services, either through PB or TAU case management, was a significant enabling factor for study participants to both initiate HIV provider services and ART.
A cautious interpretation of results is recommended because of several limitations in the current study. First, the study only involved probationers and parolees from Baltimore, so the findings are not necessarily generalizable to other geographic locations and/or populations. Second, the sample size was smaller than anticipated because we had to discontinue recruitment at one of our sites. Third, we did not obtain baseline viral loads and had to rely on clinic records for follow-up viral loads, which were often inconsistent, and thus not included in the present analysis. Fourth, we had to rely on self-report for many of the Treatment as Usual participants because we were unable to obtain clinic records. Fifth, the baseline time period and follow-up time period covered a short window of 90 days. Sixth, we were unable to collect additional process data such as dose of care for those who initiated community HIV treatment.
In conclusion, we found that probationers and parolees were willing to be screened and linked to treatment. This is notable since these activities took place in an applied setting (probation and parole office in Baltimore City). While there were no significant differences between the two treatment conditions both had high rates of treatment initiation. Moreover, it should be noted that PB (intensive case management) may have other benefits that were not measured in this current study. The individual connection with a near peer or case manager is a critical component. This can lead to assistance with the follow up and improvement and health literacy. This may translate well to the criminal justice setting as is done with the Transitions clinic approach http :// tran siti onsc lini c.org. However, one should be cautious about the impact of intensive case management services for the established community corrections population.
